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1
SORTING SOCIAL PROFILE SEARCH
RESULTS BASED ON COMPUTING
PERSONAL SIMILARITY SCORES

BACKGROUND

The present disclosure relates to technology for sorting
and/or ranking search results, in particular, search results
relating to a search by a particular user of an online commu-
nity (for example, a social network) for social profiles of
others, where the social profiles found are ranked based on
computing personal similarity scores for the social profiles
and sorted by ranking them.

Many people in the world share full names (that is, first and
last names). As a result searching for individuals by their full
names in social media systems typically uncover many simi-
lar results, making it difficult to find the particular individual
that someone is looking for or wants to find.

SUMMARY

In one innovative aspect, the present disclosure of the tech-
nology includes a system comprising a processor and a
memory storing instructions that, when executed, cause the
system to: receive a search query for a social profile from a
user on an online community; retrieve a plurality of social
profile results matching the search query; determine a plural-
ity of personal similarity indications between the plurality of
social profile results and a profile for the user, based on
predetermined criteria for establishing similarity wherein at
least one of the predetermined criteria considers a similar
time frame during which a personal occurrence is shared;
assign a plurality of weights from a range of weights to the
plurality of personal similarity indications, based on factors
designated by the predetermined criteria; compute a total
score for the plurality of social profile results based on an
aggregation of the plurality of personal similarity indications
and the plurality of weights assigned to the plurality of per-
sonal similarity indications; and sort the plurality of social
profile results based on the total score.

In general, another innovative aspect of the present disclo-
sure includes a method, using at least one computing device,
for receiving a search query for a social profile from a user on
an online community; retrieving a plurality of social profile
results matching the search query; determining a plurality of
personal similarity indications between the plurality of social
profile results and a profile for the user, based on predeter-
mined criteria for establishing similarity wherein at least one
of the predetermined criteria considers a similar time frame
during which a personal occurrence is shared; assigning a
plurality of weights from a range of weights to the plurality of
personal similarity indications, based on factors designated
by the predetermined criteria; computing a total score for the
plurality of social profile results based on an aggregation of
the plurality of weights assigned to the plurality of personal
similarity indications; and sorting the plurality of social pro-
file results based on the total score.

Other implementations of one or more of these aspects
include corresponding systems, apparatus, and computer pro-
grams, configured to perform the action of the methods,
encoded on computer storage devices.

These and other implementations may each optionally
include one or more of the following features.

For instance, the operations further include one or more of:
providing for display, the plurality of social profile results, to
the user making the search query; and assigning an initial
score of zero to the plurality of social profile results and
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2

subsequently increasing the initial score based on the plural-
ity of weights assigned to the plurality of personal similarity
indications to compute the total score.

For instance, the features include: the range of weights
includes weight indications of high weights, medium
weights, and low weights; the plurality of social profile
results are sorted based on significance of the plurality of
social profile results to the user indicating an affinity to the
user; the significance indicates a descending order of the total
score for the plurality of social profile results; and the per-
sonality similarity indications include a past occurrence
shared by the plurality of social profile results and the profile
for the user.

The systems and methods disclosed below are advanta-
geous in a number of respects. With the ongoing trends and
growth in social media usage, it would be certainly be ben-
eficial to discover better ways to provide search results relat-
ing to social profiles within a social network that satisfy a
user’s query with greater accuracy. The systems and methods
disclosed below are advantageous because rather than only
searching for social profiles that exactly match a search query,
the systems and methods search for a particular query by a
user, but determine if the search results are pertinent to the
user by ranking social profiles that are uncovered by a search
based on the personal similarities (for example, same
employer, same school, same location, etc.) that they share
with the user making the query. The search results are then
provided for display to the user (who submitted the search
query) in an order resulting from personal similarity compu-
tations determining a score for each search result based on
thereby making it easy for the user (who submitted the search
query) to find the social profile of the person he or she is
searching for.

BRIEF DESCRIPTION OF THE DRAWINGS

The present disclosure is illustrated by way of example,
and not by way of limitation, in the figures of the accompa-
nying drawings, in which like reference numerals are used to
refer to similar elements.

FIG. 1 is a block diagram illustrating an example system
including a social-profile-search application for determining
personal similarity indications of search results (including
social profiles found) to a user’s query (for a particular per-
son) based on comparing social profile information of the
search results to the user’s profile.

FIG. 2 is a block diagram illustrating example hardware
components in some implementations of the system shown in
FIG. 1.

FIG. 3 is a block diagram illustrating an example social-
profile-search application and its software components.

FIG. 4 is a flowchart illustrating an example method for
ranking and sorting social profile search results.

FIG. 5 is a flowchart illustrating an example method for
computing personal similarity scores for social profile search
results by increasing from an initial amount to a final based on
determining personal similarity indications.

FIG. 61s a graphic representation of an example scheme for
personal similarity scoring with an illustration of a weighting
index.

FIG. 71s a graphic representation of an example scheme for
sorting social profile search results.

FIG. 8 is a graphic representation of an example social
graph illustrating users’ connections based on personal simi-
larity.

FIG. 9 is a graphic representation of an example user inter-
face for displaying social profile search results in order of
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personal similarity ranking, also illustrating an example pro-
file for the user requesting the search.

DETAILED DESCRIPTION

In some implementations, this technology includes sys-
tems and methods for searching social profiles based on a
search query by a user of an online community, for example,
a social network, and ranking and sorting the search results
relating to the social profiles that are found. The present
technology includes systems and methods for searching for
social profiles based on user search queries (for example, for
aparticular individual) and sorting search results (of possible
social profiles found that either partially or completely match
the particular individual) based on determining and matching
personal similarities between the possible social profiles the
profile of the user requesting the search. In some implemen-
tations, the systems and methods first retrieve a plurality of
search results (social profiles that either partially or entirely
match a search query by a user of an online community). In
some implementations, search scores for these possible social
profiles may be provided by a social engine.

Moreover, the present technology determines a plurality of
personal similarity factors or indications relating to the search
results (the possible social profiles found) and compares them
to the profile of the user requesting the search based on
predetermined criteria. Varying weights (based on consider-
ing the probability or likelihood of a shared occurrence in a
certain time frame) are assigned to the personal similarity
factors or indication, which are aggregated to reflect a final
score. In some implementations, an “initial” personal simi-
larity score for a possible social profile found may start with
“0.” For each item of similarity with the user that is deter-
mined, the “initial” personal similarity score is increased by a
predetermined amount, until a “final” personal similarity
score reflecting an aggregation of increases to the “initial”
score is computed. Total scores for the search results are
computed by adding “final” personal similarity scores to the
search scores. The systems and methods use the total scores to
rank the search results and sort them to identify and separate
results of greater interest to the user making the search query
from those that are of less interest.

In some implementations, the social profiles are ranked
based on using algorithms to determine the personal similar-
ity factors or indications based on predetermined criteria and
computing personal similarity scores. The predetermined cri-
teria may include personal characteristics, demographics, cir-
cumstances, etc. The personal similarities of the search
results may be compared with personal characteristics of the
user requesting the search.

Insomeimplementations, the systems and methods receive
a search query from a user, retrieve one or more possible
social profile search results, compare the one or more possible
social profile search results to the user’s profile (who submit-
ted the search query), calculate a personal similarity score
based on the similarities between the user’s profile and the
one or more social profile search results, and sort the one or
more social profile search results based on the personal simi-
larity score.

Typically when searching for individuals (for example, to
add them to a group of friends), the person searching has
encountered that person in the past or the person searching
has something in common with them. To make social profiles
that match these criteria more visible in search results, the
results may be ranked according to a personal similarity
score. As one example, for a particular user, items of similar-
ity determined by a social network may increase the personal
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similarity score, as a result of which the ranking of a social
profile uncovered increases among the search results found
and provided for display.

FIG. 1 is a high-level block diagram illustrating some
implementations of systems for ranking and/or sorting social
profile results based on a personal similarity score that is
computed for one or more of the social profile results. The
system 100 illustrated in FIG. 1 provides system architecture
(distributed or other) for ranking and/or sorting social profile
results based on a personal similarity score. The system 100
includes one or more social network servers 102a, 1025,
through 1027, that may be accessed via user devices 115a
through 115#, which are used by users 125a through 125z, to
connect to one of the social network servers 102a, 1025,
through 1027%. These entities are communicatively coupled
via a network 105. Although only two user devices 115a
through 115z are illustrated, one or more user devices 115»
may be used by one or more users 125z.

Moreover, while the present disclosure is described below
primarily in the context of providing a framework for ranking
and sorting social profile results based on a personal similar-
ity score, the present disclosure may be applicable to other
situations where ranking search results for a purpose that may
not be related to social profiles, may be desired. For ease of
understanding and brevity, the present disclosure is described
in reference to ranking and sorting social profile results based
on a personal similarity score.

The user devices 1154 through 1157 in FIG. 1 are illus-
trated simply as one example. Although FIG. 1 illustrates only
two devices, the present disclosure applies to a system archi-
tecture having one or more user devices 115, therefore, one or
more user devices 115z may be used. Furthermore, while
only one network 105 is illustrated as coupled to the user
devices 115a through 115#, the social network servers, 102a-
102n, the profile server 130, the web server 132, and third-
party servers 134a through 134#, in practice, one or more
networks 105 may be connected to these entities. In addition,
although only two third-party servers 134a through 134 are
shown, the system 100 may include one or more third-party
servers 134n.

In some implementations, the social network server 102a
may be coupled to the network 105 via a signal line 110. The
social network server 102q includes a social-network appli-
cation 104, which includes the software routines and instruc-
tions to operate the social network server 1024 and its func-
tions and operations. Although only one social network server
102a is described here, multiple servers may be present, as
illustrated by social network servers 10256 through 1027, each
with functionality similar to social network server 102a or
different.

The term “social network™ as used here includes, but is not
limited to, a type of social structure where the users are
connected by a common feature or link. The common feature
includes relationships/connections, e.g., friendship, family,
work, a similar interest, etc. The common features are pro-
vided by one or more social networking systems, for example
those included in the system 100, including explicitly-defined
relationships and relationships implied by social connections
with other online users, where the relationships form the
social graph 108.

The term “social graph” as used here includes, but is not
limited to, a set of online relationships between users, for
example provided by one or more social networking systems,
for example the social network system 100, including explic-
itly-defined relationships and relationships implied by social
connections with other online users, where the relationships
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form a social graph 108. In some examples, the social graph
108 may reflect a mapping of these users and how they are
related to one another.

The social network server 102a and the social network
software/application 104 as illustrated are representative of a
single social network. Each of the plurality of social network
servers 102a, 1026 through 1027, may be coupled to the
network 105, each having its own server, application, and
social graph. For example, a first social network hosted on a
social network server 102a may be directed to business net-
working, a second on a social network server 1025 directed to
or centered on academics, a third on a social network server
102¢ (not separately shown) directed to local business, a
fourth on a social network server 1024 (not separately shown)
directed to dating, and yet others on social network server
(102#) directed to other general interests or perhaps a specific
focus.

A profile server 130 is illustrated as a stand-alone server in
FIG. 1. In other implementations of the system 100, all or part
of the profile server 130 may be part of the social network
server 102a. The profile server 130 may be connected to the
network 105 via aline 131. The profile server 130 has profiles
for the users that belong to a particular social network 102a-
102#. One or more third-party servers 134a through 134 are
connected to the network 105, via signal line 135. A web
server 132 may be connected, via line 133, to the network
105.

The social network server 102a includes a social-profile
search application 1064, to which user devices 1154 through
115n are coupled via the network 105. In particular, user
devices 115a through 1157 may be coupled, via signal lines
114a through 114#, to the network 105. The user 1254 inter-
acts via the user device 115a to access the social-profile
search application 106 to search for one or more social pro-
files within a social network. The social-profile search appli-
cation 106 or certain components of it may be stored in a
distributed architecture in one or more of the social network
server 102, the third-party server 134, and the user device
115. In some implementations, the social-profile search
application 106 may be included, either partially or entirely,
in one or more of the social network server 102, the third-
party server 134, and the user device 115.

The user devices 1154 through 1157 may be a computing
device, for example, a laptop computer, a desktop computer,
atablet computer, a mobile telephone, a personal digital assis-
tant (PDA), a mobile email device, a portable game player, a
portable music player, a television with one or more proces-
sors embedded in the television or coupled to it, or an elec-
tronic device capable of accessing a network.

The network 105 may be of conventional type, wired or
wireless, and may have a number of configurations for
example a star configuration, token ring configuration, or
other configurations. Furthermore, the network 105 may
comprise a local area network (LAN), a wide area network
(WAN, e.g., the Internet), and/or another interconnected data
path across which one or more devices may communicate.

In some implementations, the network 105 may be a peer-
to-peer network. The network 105 may also be coupled to or
include portions of one or more telecommunications net-
works for sending data in a variety of different communica-
tion protocols.

In some instances, the network 105 includes Bluetooth
communication networks or a cellular communications net-
work for sending and receiving data for example via short
messaging service (SMS), multimedia messaging service
(MMS), hypertext transfer protocol (HT'TP), direct data con-
nection, WAP, email, etc.
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In some implementations, the social network servers,
102a-102n, the profile server 130, the web server 132, and the
third-party servers 134a through 134 are hardware servers
including a processor, memory, and network communication
capabilities. One or more of the users 125a through 125»
access one or more of the social network servers 102a through
1025, via browsers in their user devices and via the web server
132.

As one example, in some implementations of the system,
the interest profiles of particular users (1254 through 125#) of
asocial network 102a through 1027 may be retrieved from the
social graph 108. It should be noted that information that may
be retrieved for particular users is only upon obtaining the
necessary permissions from the users, in order to protect user
privacy and sensitive information of the users.

FIG. 2 is a block diagram illustrating some implementa-
tions of a social network server 102a through 1027 and a
third-party server 134a through 134, the system including
the social-profile-search application 106a/1065. In FIG. 2,
like reference numerals have been used to reference like
components with the same or similar functionality that has
been described above with reference to FIG. 1. Since those
components have been described above that description is not
repeated here. The system generally includes one or more
processors, although only one processor 235 is illustrated in
FIG. 2. The processor may be coupled, via a bus 220, to
memory 237 and data storage 239, which stores total-query-
score data 217 and social-profile data 219, received from the
other sources identified above. In some instances, the data
storage 239 may be a database organized by a social network.
In some instances, the social-profile-search application 1064/
1065 may be stored in the memory 237.

A user 1254, via a user device 115a, may search for one or
more social profiles, via communication unit 241. In some
implementations, the user device may be communicatively
coupled to a display 243 to display information to the user.
The social-profile-search application 106a and 106¢ may
reside, in their entirety or parts of them, in the user’s device
(115a through 115#%), in the social network server 102a
(through 102r), or, in a separate server, for example, in the
third-party server 134 (FIG. 1). The user device 115a com-
municates with the social network server 102a using the
communication unit 241, via signal line 110.

Referring now to FIG. 3, like reference numerals have been
used to reference like components with the same or similar
functionality that has been described above with reference to
FIGS. 1 and 2. Since those components have been described
above that description is not repeated here. An implementa-
tion of the social-profile-search application 1064/1065, indi-
cated in FIG. 3 by reference numeral 300, includes various
applications or engines that are programmed to perform the
functionalities described here. A user-interface module 301 is
configured for generating a user interface for displaying
social profile search results. A searching module 303 is con-
figured for searching for one or more social profiles within a
social network and finding possible matches that either par-
tially or entirely match the search query. A permission mod-
ule 305 is configured for determining user permissions for
viewing content to maintain user privacy. A personal-similar-
ity-determination/timing-comparison module 307 is config-
ured for comparing personal similarity factors or indications
of'the one or more social profiles based on comparing profile
information. A weighting module 308 is configured for asso-
ciating one or more weights associated with the one or more
items of similarity based on the probability or likelihood of an
occurrence of a particular item of similarity within a certain
time frame that is shared, for example, by the possible social
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profile and the user requesting the search. A scoring module
309 is configured for scoring the one or more possible social
profiles based on the items of similarity determined for each
possible social profile. A sorting/ranking module 311 is con-
figured for sorting the one or more possible social profile
search results based on the personal similarity scores that are
computed for the possible social search results.

The social-profile-search application 106a and 106¢
includes applications or engines that communicate over the
software communication mechanism 320. Software commu-
nication mechanism 320 may be an object bus (for example
CORBA), direct socket communication (for example TCP/IP
sockets) among software modules, remote procedure calls,
UDP broadcasts and receipts, HI TP connections, function or
procedure calls, etc. Further, the communication could be
secure (SSH, HTTPS, etc.). The software communication
may be implemented on underlying hardware, for example a
network, the Internet, a bus 220 (FIG. 2), a combination
thereof, etc.

The user-interface module 301 may be software including
routines for generating a user interface. In some implemen-
tations, the user-interface module 301 can be a set of instruc-
tions executable by the processor 235 to provide the function-
ality described below for generating a user interface for
displaying social profile search results. In other implementa-
tions, the user-interface module 301 can be stored in the
memory 237 of the social network server 102 and/or the
third-party server 134 and can be accessible and executable
by the processor 235. In either implementation, the user-
interface module 301 can be adapted for cooperation and
communication with the processor 235, the communication
unit 241, data storage 239 and other components of the social
network server 102 and/or the third-party server 134 via the
bus 220.

In some implementations, the user-interface module 301
may receive a search query from a user for a particular indi-
vidual or person and may generate a user interface for pro-
viding a display of search results (social profiles) found that
either partially or entirely match the search query. In some
implementations, the user-interface module 301 may gener-
ate a user interface for displaying other information relating
to the social network including social profile information.

The searching module 303 may be software including rou-
tines for searching for social profiles. In some implementa-
tions, the searching module 303 can be a set of instructions
executable by the processor 235 to provide the functionality
described below for searching for one or more social profiles
within a social network. In other implementations, the search-
ing module 303 can be stored in the memory 237 of the social
network server 102 and/or the third-party server 134 and can
be accessible and executable by the processor 235. In either
implementation, the searching module 303 can be adapted for
cooperation and communication with the processor 235, the
communication unit 241, data storage 239 and other compo-
nents of the social network server 102 and/or the third-party
server 134 via the bus 220.

In some implementations, the searching module 303
receives a search query via the user-interface module 301 and
searches for and retrieves one or more social profiles from the
social network (i.e., social graph 108) that either completely
or partially match the search query. The searching module
303 then returns the complete and/or partial matches to the
search query.

The permission module 305 may be software including
routines for determining user permissions. In some imple-
mentations, the permission module 305 can be a set of
instructions executable by the processor 235 to provide the
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functionality described below for determining user permis-
sions for viewing content to maintain user privacy. In other
implementations, the permission module 305 can be stored in
the memory 237 of the social network server 102 and/or the
third-party server 134 and can be accessible and executable
by the processor 235. In either implementation, the permis-
sion module 305 can be adapted for cooperation and commu-
nication with the processor 235, the communication unit 241,
data storage 239 and other components of the social network
server 102 and/or the third-party server 134 via the bus 220.

In some implementations, the permission module 305
determines permissions based on whether users have permis-
sion to view other user’s social profile information. For
example, if a user has a private social profile, only users that
are friends with the user may view their social profile infor-
mation. This helps maintain user privacy within the social
network.

The personal-similarity-determination/timing-compari-
son module 307 may be software including routines for com-
paring social profiles. In some implementations, the personal-
similarity-determination/timing-comparison module 307 can
be a set of instructions executable by the processor 235 to
provide the functionality described below for comparing per-
sonal similarity factors or indications of the one or more
possible social profiles that are found with the profile infor-
mation of the user requesting the search for a particular indi-
vidual. This module 307 determines if personal similarity
occurrences are shared within a certain time frame. The prob-
ability or likelihood of a shared occurrence within a certain
time frame increases the likelihood that a possible social
profile is the one that the particular user requesting the search
is searching for. In other implementations, the personal-simi-
larity-determination/timing-comparison module 307 can be
stored in the memory 237 of the social network server 102
and/or the third-party server 134 and can be accessible and
executable by the processor 235. In either implementation,
the  personal-similarity-determination/timing-comparison
module 307 can be adapted for cooperation and communica-
tion with the processor 235, the communication unit 241, data
storage 239 and other components of the social network
server 102 and/or the third-party server 134 via the bus 220.

In some implementations, the personal-similarity-determi-
nation/timing comparison-module 307 compares the one or
more social profiles to the user profile (that submitted the
search query) to determine personal similarity. For example,
the  personal-similarity-determination/timing-comparison
module 307 compares profile information to determine if
there are similarities (e.g., went to the same school, are from
the same town, etc.).

In some implementations, the personal-similarity-determi-
nation/timing-comparison module 307 compares personal
similarity based on timing, that is to determine if an occur-
rence is shared within a certain time frame. For example, the
personal-similarity-determination/timing-comparison mod-
ule 307 determines that two people attended the same school
during the same period of time or they worked at the same
place during the same period of time and therefore share
similar profile information.

The weighting module 308 may be software including
routines for associating weights with items of similarity. In
some implementations, the weighting module 308 can be a set
of instructions executable by the processor 235 to provide the
functionality described below for retrieving and associating
one or more weights associated with the one or more items of
similarity. In other implementations, the weighting module
308 can be stored in the memory 237 of the social network
server 102 and/or the third-party server 134 and can be acces-
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sible and executable by the processor 235. In either imple-
mentation, the weighting module 308 can be adapted for
cooperation and communication with the processor 235, the
communication unit 241, data storage 239 and other compo-
nents of the social network server 102 and/or the third-party
server 134 via the bus 220.

In some implementations, the weighting module 308
retrieves one or more predetermined weights corresponding
to the one or more items of similarity. In some instances, the
magnitude of the weight is based on the probability or likeli-
hood of occurrence within the same time frame for the par-
ticular item of similarity.

For example, some items of similarity and varying weights
accorded to them are indicated below:

Country of residence—Low weight

Previous country of residence—Low weight

City of residence—Medium weight

Current employer—Very high weight

Previous school or employer at matching times—High
weight

Previous school or employer, not at matching times—Me-
dium weight

Similar interests—Medium weight

The scoring module 309 may be software including rou-
tines for scoring social profiles. In some implementations, the
scoring module 309 can be a set of instructions executable by
the processor 235 to provide the functionality described
below for scoring the one or more social profiles based on the
similarity of the social profile information. In other imple-
mentations, the scoring module 309 can be stored in the
memory 237 of the social network server 102 and/or the
third-party server 134 and can be accessible and executable
by the processor 235. In either implementation, the scoring
module 309 can be adapted for cooperation and communica-
tion with the processor 235, the communication unit 241, data
storage 239 and other components of the social network
server 102 and/or the third-party server 134 via the bus 220.

In some implementations, the scoring module 309 calcu-
lates a personal similarity score based on the similar content
determined by the personal-similarity-determination/timing-
comparison module 307 (i.e., between the user profile and the
one or more social profiles). The scoring module 309
increases the personal similarity score based on items of
similarity that are determined and their corresponding
weights received from the weighting module 308.

In some implementations, a user’s total query score may be
equal to a search score plus the personal similarity score. A
search score may be calculated based on the search query and
the one or more social profiles.

For example, the scoring module 309, receives the com-
plete and partial matches to the search query from the search-
ing module 303 and, for each match, calculates a search score.
The scoring module 309 then calculates, for each match, a
personal similarity score. The scoring module 309 calculates
the personal similarity score by assigning an initial score to
zero and, for each item of similarity, add its weight to the
current score.

Various techniques and algorithms for determining
weights for similarities, and computing the search scores and
the personal similarity scores may be used. The weighting
schemes that are described here are illustrative and may be
adjusted to accord more or less weight to various factors.

In some implementations, the scoring module 309 calcu-
lates the distance (i.e., degrees of separation) between users to
rank the search results. For example, a friend of a friend
would be given a higher weight than a user with no similar
contacts.
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In some instances, the scoring module 309 may calculate
and use the search score. In some instances the scoring mod-
ule 309 may calculate and use the personal similarity score.

The sorting/ranking module 311 may be software includ-
ing routines for sorting social profiles. In some implementa-
tions, the sorting/ranking module 311 can be a set of instruc-
tions executable by the processor 235 to provide the
functionality described below for sorting one or more social
profile search results based on the one or more personal
similarity scores. In other implementations, the sorting/rank-
ing module 311 can be stored in the memory 237 of'the social
network server 102 and/or the third-party server 134 and can
be accessible and executable by the processor 235. In either
implementation, the sorting/ranking module 311 can be
adapted for cooperation and communication with the proces-
sor 235, the communication unit 241, data storage 239 and
other components of the social network server 102 and/or the
third-party server 134 via the bus 220.

In some implementations, the sorting/ranking module 311
sorts (ranks and sorts) the social profile search results match-
ing the search query based on the score from the scoring
module 309. For example, a high personal similarity score
increases a social profile’s position in the search results.

In some implementations, the sorting/ranking module 311
sorts search results in descending order of the total score. For
example, the position of each returned result may be influ-
enced by the personal similarity score, in addition to the
search score which depends on how closely the user’s profile
details match those searched for.

FIG. 4 is a flow chart illustrating an example method indi-
cated by reference numeral 400 for providing social profile
search results in order based on personal similarity. It should
be understood that the order of the operations in FIG. 4 is
merely by way of example and may be performed in different
orders than those that are illustrated and some operations may
be excluded, and different combinations of the operations
may be performed. In the example method illustrated, one or
more operations may include receiving a search query for a
social profile from a user, as illustrated by block 402. The
method 400 then proceeds to the next block 404 and may
include one or more operations to search for social profile
matches (complete or partial) to the search query based on
matching details between the search query and the social
profile matches. The method 400 then proceeds to the next
block 406 and may include one or more operations to deter-
mine permissions for viewing the social profile matches
found. The method 400 then proceeds to the next block 408
and may include one or more operations to determine a search
score (provided by a social engine) for each social profile
match. The method 400 then proceeds to the next block 409
and may include one or more operations to determine a per-
sonal similarity score for the social profile matches to rank
them. The method 400 then proceeds to the next block 410
and may include one or more operations to compare profile
matches found with user profile information to determine one
or more items of personal similarity. The method 400 then
proceeds to the next block 412 and may include one or more
operations to determine a personal similarity score by
increasing it for every item of similarity that is found based on
weighting the item of similarity (probability of its occurrence
within the same time frame). The method 400 then proceeds
to the next block 414 and may include one or more operations
to combine the personal similarity score and the search score
into a total query score. The method 400 then proceeds to the
next block 416 and may include one or more operations to sort
search results in a predetermined order (e.g., descending
order) of the total query score. The method 400 then proceeds
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to the next block 418 and may include one or more operations
to provide search results to a user via a user interface.

FIG. 5 is a flow chart illustrating an example method indi-
cated by reference numeral 500 for calculating a personal
similarity score. It should be understood that the order of the
operations in FIG. 5 is merely by way of example and may be
performed in different orders than those that are illustrated
and some operations may be excluded, and different combi-
nations of the operations may be performed. In the example
method illustrated, one or more operations may include
assigning an “initial” personal similarity score of “0” to one
or more social profiles found, as illustrated by block 502. The
method 500 then proceeds to the next block 504 and may
include one or more operations to, for each item of similarity
that is determined between the one or more social profiles and
the user, increase the “initial” personal similarity score. The
method 500 then proceeds to the next block 506 and may
include one or more operations to store a “final” personal
similarity score reflecting an aggregation of increases to the
“initial” personal similarity score.

FIG. 6 is a graphic representation 600 of an example of
personal similarity scoring results including a weighting
index. The graphic representation 600 illustrates items of
similarities 610 country of residence, previous country of
residence, city of residence, current employer, previous
school (at matching times), previous school (not at matching
times), and similar interests. Each of these items of similarity
610 includes a corresponding weight 612. The weights are 1
(low weight) for country of residence, 1 (low weight) for
previous country of residence, 2 (medium weight) for city of
residence, 5 (very high weight) for current employer, 3 (high
weight) for previous school (at matching times), 2 (medium
weight) for previous school (not at matching times), and 2
(medium weight) for similar interests. The graphic represen-
tation 600 also illustrates user profile search results 615, a
personal similarity scores, and a weighting index 625 for
items of similarity (e.g., weighting items of similarity may be
based on probability of occurrence within the same time
frame).

The graphic representation 600 illustrates the profile of
each user 1 through N and their corresponding scores accord-
ing to each personal similarity item. For example, the profile
of'user 1 does not have personal similarity items matching the
user performing the search and therefore has a personal simi-
larity score of 0. The profile of user 2 has the same country of
residence and the same employer and thus has a personal
similarity score of 6. The profile of user 3 has the same
country of residence and similar interests and thus has a
personal similarity score of 3. The profile of user 4 has the
same country of residence, the same city of residence, the
same employer, the same previous school (at matching
times), and similar interests and thus has a personal similarity
score of 13. The profile of user N has the same country of
residence, the same city of residence, and the same previous
school (not at matching times) and thus has a personal simi-
larity score of 5. The numbers used here are used by way of
example and may differ depending on implementation.

FIG. 7 is a graphic representation 700 of an example for
sorting social profile search results. In this example, the list
710 of received search results is illustrated. The sorting/rank-
ing module 311 sorts the list 710 of received search results
based on the scores illustrated in FIG. 6 to obtain a sorted list
720. In this example, the sorted list 720 is sorted in a descend-
ing order.

FIG. 8 is a graphic representation 800 of an example of a
social graph and users’ connections based on personal simi-
larity. The graphic representation 800 includes users 1
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through N, and their corresponding similarity connections
810a through 810%. In this example, the thickness of each line
810 represents the personal similarity between the user 1254
and each social profile from each user 1 through user N.

FIG. 9 is a graphic representation 900 of an example user
interface for displaying social profile search results in order of
personal similarity. The graphic representation 800 includes a
search bar 910, a search button 920, user profile search results
930a through 9307, and example searching user profile infor-
mation 940. In this example, the user 125a has searched for
“User” and has returned a list of user profile search results
930a through 9307 matching the query “User” In this
example, the search results 930a through 9307 include infor-
mation about each user. This information includes a country,
city, employer, college, and interests. User 4 shares more
items from similarity with the searching user than the other
users that matches the search query (both from Salt Lake City,
USA and both attended the U of U at the same time) and
therefore User 4 is at the top of the list.

In the preceding description, for purposes of explanation,
numerous specific details are indicated in order to provide a
thorough understanding of the technology described. This
technology may be practiced without these specific details. In
the instances illustrated, structures and devices are shown in
block diagram form in order to avoid obscuring the technol-
ogy. For example, the present technology is described with
some implementations illustrated above with reference to
user interfaces and particular hardware. However, the present
technology applies to a computing device that can receive
data and commands, and devices providing services. More-
over, the present technology is described above primarily in
the context of ranking social profile search results based on a
personal similarity score; however, the present technology
applies to a situation and may be used for other applications
beyond social profiles. In particular, this technology may be
used in other contexts besides social profiles.

Reference in the specification to “one implementation,”
“an implementation,” or “some implementations” means
simply that one or more particular features, structures, or
characteristics described in connection with the one or more
implementations is included in at least one or more imple-
mentations that are described. The appearances of the phrase
“in one implementation or instance” in various places in the
specification are not necessarily referring to the same imple-
mentation or instance.

Some portions of the preceding detailed descriptions are
presented in terms of algorithms and symbolic representa-
tions of operations on data bits within a computer memory of
either one or more computing devices. These algorithmic
descriptions and representations are the means used to most
effectively convey the substance of the technology. An algo-
rithm as indicated here, and generally, may be conceived to be
a self-consistent sequence of steps leading to a desired result.
The steps are those requiring physical manipulations of
physical quantities. Usually, though not necessarily, these
quantities take the form of electrical or magnetic signals
capable of being stored, transferred, combined, compared,
and otherwise manipulated. It has proven convenient at times,
principally for reasons of common usage, to refer to these
signals as bits, values, elements, symbols, characters, terms,
numbers, or the like.

It should be understood, however, that these and similar
terms are to be associated with the appropriate physical quan-
tities and are merely convenient labels applied to these quan-
tities. Unless specifically stated otherwise, as apparent from
the preceding discussion, it should be appreciated that
throughout the description, discussions utilizing terms, for
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example, “processing,” “computing,” “calculating,” “deter-
mining,” or “displaying” or the like, refer to the action and
processes of a computer system, or similar electronic com-
puting device, that manipulates and transforms data repre-
sented as physical (electronic) quantities within the computer
system’s registers and memories into other data similarly
represented as physical quantities within the computer sys-
tem memories or registers or other such information storage,
transmission, or display devices.

The present technology also relates to an apparatus for
performing the operations described here. This apparatus
may be specially constructed for the required purposes, or it
may include a general-purpose computer selectively acti-
vated or reconfigured by a computer program stored in the
computer. For example, a computer program may be stored in
a computer-readable storage medium, for example, but not
limited to, a disk including floppy disks, optical disks, CD-
ROMSs, magnetic disks, read-only memories (ROMs), ran-
dom access memories (RAMs), EPROMs, EEPROMs, mag-
netic or optical cards, flash memories including USB keys
with non-volatile memory or a type of media suitable for
storing electronic instructions, each coupled to a computer
system bus.

This technology may take the form of an entirely hardware
implementation, an entirely software implementation, or an
implementation including both hardware and software com-
ponents. In some instances, this technology may be imple-
mented in software, which includes but may be not limited to
firmware, resident software, microcode, etc.

Furthermore, this technology may take the form of a com-
puter program product accessible from a computer-usable or
computer-readable medium providing program code for use
by or in connection with a computer or an instruction execu-
tion system. For the purposes of this description, a computer-
usable or computer-readable medium may be an apparatus
that can include, store, communicate, propagate, or transport
the program for use by or in connection with the instruction
execution system, apparatus, or device.

A data processing system suitable for storing and/or
executing program code includes at least one processor
coupled directly or indirectly to memory elements through a
system bus. The memory elements may include local memory
employed during actual execution of the program code, bulk
storage, and cache memories, which provide temporary stor-
age of at least some program code in order to reduce the
number of times code may be retrieved from bulk storage
during execution.

Input/output or /O devices (including but not limited to
keyboards, displays, pointing devices, etc.) may be coupled to
the system either directly or through intervening I/O control-
lers.

Communication units including network adapters may also
be coupled to the systems to enable them to couple to other
data processing systems, remote printers, or storage devices,
through either intervening private or public networks.
Modems, cable modems, and Ethernet cards are just a few
examples ofthe currently available types of network adapters.

Finally, the algorithms and displays presented in this appli-
cation are not inherently related to a particular computer or
other apparatus. Various general-purpose systems may be
used with programs in accordance with the teachings here, or
it may prove convenient to construct more specialized appa-
ratus to perform the required method steps. The required
structure for a variety of these systems is outlined in the
description above. In addition, the present technology is not
described with reference to a particular programming lan-
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guage. It should be understood that a variety of programming
languages may be used to implement the technology as
described here.

The foregoing description of the implementations of the
present technology has been presented for the purposes of
illustration and description. It is not intended to be exhaustive
or to limit the present technology to the precise form dis-
closed. Many modifications and variations are possible in
light of the above teaching. It is intended that the scope of the
present technology be limited not by this detailed description,
but rather by the claims of'this application. The present tech-
nology may be implemented in other specific forms, without
departing from the spirit or essential characteristics thereof.
Likewise, the particular naming and division of the modules,
routines, features, attributes, methodologies, and other
aspects are not mandatory or significant, and the mechanisms
that implement the present disclosure or its features may have
different names, divisions and/or formats. Furthermore, the
modules, routines, features, attributes, methodologies and
other aspects of the present technology can be implemented
as software, hardware, firmware, or a combination of the
three. Also, wherever a component, an example of which may
be a module, of the present technology may be implemented
as software, the component can be implemented as a standa-
lone program, as part of a larger program, as a plurality of
separate programs, as a statically or dynamically linked
library, as a kernel loadable module, as a device driver, and/or
in other ways. Additionally, the present technology is in no
way limited to implementation in a specific programming
language, or for a specific operating system or environment.
Accordingly, the disclosure of the present technology is
intended to be illustrative, but not limiting, of the scope of the
present disclosure, which is set forth in the following claims.

What is claimed is:

1. A method, comprising:

receiving, by at least one computing device, a search query
for a social profile from a user of an online community;

inresponse to receiving the search query, retrieving, by the
computing device, a plurality of social profile results
matching the search query and a search score for at least
certain of the plurality of social profile results based on
how closely a profile for the user making the search
query match the plurality of social profile results;

determining, by the computing device, a plurality of per-
sonal similarity indications between the plurality of
social profile results and the profile for the user making
the search query, based on predetermined criteria for
establishing personal similarity, at least one of the pre-
determined criteria considering a similar time frame
during which a personal occurrence between the user
making the search query and at least one user associated
with one of the plurality of social profile results is
shared;

assigning, by the computing device, a select one of a plu-
rality of varying weights from a range of weights to each
of the plurality of personal similarity indications identi-
fied for at least certain of the plurality of social profile
results, based on a probability of the shared personal
occurrence within the similar time frame and computing
a personal similarity score for each of the social profile
results based on an aggregation of the plurality of per-
sonal similarity indications and their associated
weights;

computing, by the computing device, a total score based on
the search score and the personal similarity score for the
plurality of social profile results; and



US 9,177,062 B2

15

sorting, by the computing device, the plurality of social

profile results based on their total scores.

2. The method of claim 1, further comprising:

providing for display, using the computing device, the plu-

rality of social profile results, to the user making the
search query.

3. The method of claim 1, wherein the range of weights
includes weight indications of high weights, medium
weights, and low weights, wherein high weights are accorded
to personal similarity indications that reflect similar times.

4. The method of claim 1, wherein the plurality of social
profile results are further sorted based on significance of the
plurality of social profile results to the user indicating an
affinity to the user.

5. The method of claim 4, wherein the significance indi-
cates a descending order of the total score for the plurality of
social profile results.

6. The method of claim 1, wherein the personality similar-
ity indications include a past occurrence indication shared by
the plurality of social profile results and the profile for the
user.

7. The method of claim 1, further comprising:

assigning, using the computing device, an initial score of

zero to the plurality of social profile results and subse-
quently increasing the initial score based on the plurality
of weights assigned to the plurality of personal similar-
ity indications to compute the personal similarity score
and the total score.

8. A computer program product comprising a non-transient
computer useable medium including a computer readable
program, wherein the computer readable program when
executed on a computer causes the computer to:

receive a search query for a social profile from a user on an

online community;
in response to receiving the search query, retrieve a plural-
ity of social profile results matching the search query
and a search score for at least certain of the plurality of
social profile results based on how closely a profile for
the user making the search query match the plurality of
social profile results;
determine a plurality of personal similarity indications
between the plurality of social profile results and the
profile for the user, based on predetermined criteria for
establishing similarity, wherein at least one of the pre-
determined criteria considers a similar time frame dur-
ing which a personal occurrence between the user mak-
ing the search query and at least one user associated with
one of the plurality of social profile results is shared;

assign a plurality of varying weights from a range of
weights to each of the plurality of personal similarity
indications identified for at least certain of the plurality
of social profile results, based on a probability of the
shared personal occurrence within the similar time
frame and computing a personal similarity score for
each of the social profile results based on an aggregation
of the plurality of personal similarity indications and
their associated weights;

compute a total score based on the search score and the

personal similarity score for the plurality of social pro-
file results; and

sort the plurality of social profile results based on the total

score determined for each of the plurality of social pro-
file results.

9. The computer program product of claim 8, wherein the
plurality of social profile results are provided for display to
the user making the search query.
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10. The computer program product of claim 8, wherein the
range of weights includes weight indications of high weights,
medium weights, and low weights, wherein high weights are
accorded to personal similarity indications that reflect similar
times.

11. The computer program product of claim 8, wherein the
plurality of social profile results are further sorted based on
significance of the plurality of social profile results to the user
indicating an affinity to the user.

12. The computer program product of claim 11, wherein
the significance indicates a descending order of the total score
for the plurality of social profile results.

13. The computer program product of claim 8, wherein the
personality similarity indications include a past occurrence
shared by the plurality of social profile results and the profile
for the user.

14. The computer program product of claim 8, wherein an
initial score of zero is assigned to the plurality of social profile
results and subsequently the initial score is increased based
on the plurality of weights assigned to the plurality of per-
sonal similarity indications to compute the personal similar-
ity score and the total score.

15. A system comprising:

a processor, and,

a memory storing instructions that, when executed, cause

the system to:

receive a search query for a social profile from a user on
an online community;

in response to receiving the search query, retrieve a
plurality of social profile results matching the search
query and a search score for at least certain of the
plurality of social profile results based on how closely
a profile for the user making the search query match
the plurality of social profile results;

determine a plurality of personal similarity indications
between the plurality of social profile results and the
profile for the user, based on predetermined criteria
for establishing similarity, wherein at least one of the
predetermined criteria considers a similar time frame
during which a personal occurrence between the user
making the search query and at least one user associ-
ated with one of the plurality of social profile results is
shared;

assign a select one of a plurality of varying weights from
a range of weights to each of the plurality of personal
similarity indications identified for at least certain of
the plurality of social profile results, based on a prob-
ability of the shared personal occurrence within the
similar time frame and computing a personal similar-
ity score for each of the social profile results based on
an aggregation of the plurality of personal similarity
indications and their associated weights;

compute a total score based on the search score and the
personal similarity score for the plurality of social
profile results; and

sort the plurality of social profile results based on the
total score.

16. The system of claim 15, further comprising:

a user-interface module for providing for display the plu-
rality of social profile results, to the user making the
search query.

17. The system of claim 15, wherein the range of weights
includes weight indications of high weights, medium
weights, and low weights, wherein high weights are accorded
to personal similarity indications that reflect similar times.
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18. The system of claim 15, wherein the plurality of social
profile results are further sorted based on significance of the
plurality of social profile results to the user indicating an
affinity to the user.

19. The system of claim 18, wherein the significance indi-
cates a descending order of the total score for the plurality of
social profile results.

20. The system of claim 15, wherein the personality simi-
larity indications include a past occurrence shared by the
plurality of social profile results and the profile for the user.

21. The system of claim 15, wherein the memory stores a
further instruction that, when executed, cause the system to

assign an initial score of zero to the plurality of social

profile results and subsequently increase the initial score
based on the plurality of weights assigned to the plural-
ity of personal similarity indications to compute the
personal similarity score and the total score.
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